Analysis of apolipoprotein A5, c3, and plasma triglyceride concentrations in genetically engineered mice.
Both the apolipoprotein A5 and C3 genes have repeatedly been shown to play an important role in determining plasma triglyceride concentrations in humans and mice. In mice, transgenic and knockout experiments indicate that plasma triglyceride levels are strongly altered by changes in the expression of either of these 2 genes. In humans, common polymorphisms in both genes have also been associated with plasma triglyceride concentrations. These similar findings raised the issue of the relationship between these 2 genes and altered triglycerides. To address this issue, we generated independent lines of mice that either overexpressed ("double transgenic") or completely lacked ("double knockout") both apolipoprotein genes. We report that both "double transgenic" and "double knockout" mice display normal triglyceride concentrations compared with overexpression or deletion of either gene alone. Furthermore, we find that human ApoAV plasma protein levels in the "double transgenic" mice are approximately 500-fold lower than human ApoCIII levels, supporting ApoAV as a potent triglyceride modulator despite its low concentration. Together, these data support that APOA5 and APOC3 independently influence plasma triglyceride concentrations but in an opposing manner.